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flrrs&rKDXfli:, 

in^aicj: »Jf&IB*ft«IRS:jKafl:S*«^H<OXSi:, 
t&3BSlH©XS-e»e>4xfe^3RS:^tf^»IKlC*fLT l/-if-3fc&-5 

Srfla»1-«ieia©xjgi:, 
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(Duma. 

*MR! ICgg e> *i fcMc l±, V - * ISi&g % L < K 1/ >f >BEi» £ ^ X * >: L- TUB 

& fiMM -r s as <d nm t > 

!&IB»A©XSJCfettS«jSE7c3RS:>5*y * U > T FTflj^tf) 

, Fe, Pd, Pt, C u t K liA u ^ f,ltftlfc'J>4 < t-o©Sl^ffl 
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tit, p, as, sb, &u<&b i 3^e>3Btfnfc^3&< n%—D(Dfbm 

[0 0 0 1] 

hin Film Transistor:TFT) &J&tft, hlLT 9 7- 4 h 
[0 0 0 2] 

£ S it S 3 £ , U < te&tH'S £ J: »J fa _fc S it * d # T F 

[0 0 0 3] 

ft & -r S M^tc^ & » b , flDMS & ff 5 i £ IC J: y |£ JM£3£XlIg & 
[0 0 0 4] 

i©S«tt««E7cS5©^Mtc«fcy, MIi»OfcIfl$:5 0~l 0 0 
[0 0 0 5] 
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mmZH^X T F T & tfsSS L fc T F T © ?gtt « tfi jc Btff 2M^7t ^ tf^&KJ 

iz$>z>£, mntemtiiiomfm. cj-^ax) jc&*;, (tft^7 

[0 0 0 6] 

ftv^sacjc^-effi^-rsiii^S* bv^ 3©£#>©#|g£ LTte, >f*j9Vy 
[0 0 0 7] 

1 - 5 4 7 6 0#&*8 JclfcasSftTV**. ra^#l2«©^J6#!f 1 J: 

Vyrmm (M%ktfy9Vy>fyy?£.^o) 3 0 2 £TFTMi3lCtS:tt, 
[0 0 0 8] 

3 TFT©¥#ttJ*©Mffl{C>f y # U >*W£3 0 2#Ktte>*l 

©®«sW#<£T L mas© ft _fc# ffiH & s 4: e> Kfflj^*««) * . 

[0 0 0 9] 

©T*&6 0 

[0 0 10] 

04 fC^-f^tC^f- h 4 0 9 fcitf 4 1 0 5:7^^t IT 
§BI«-if'y 3? V y?i/y# 4 0 3-4 0 6 £tgtt£#i£T*& *J , T FT4 
1 lfe&v%l±4 1 2©M^©*MB!Hcyy # U £tgtt£iftM#& < ®« 

a&spliffiTLfcv^ Pft^;i/fTFT4 1 l®y-^fg«4 0 3;£J:t>*Kl/ 
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>f >fg«4 0 V yy<DfeSb<DV y&XMKL K- fcT> 4x£ 

PS4 £ ##S:^ , t*JCttV-XjK«4 0 3 fc.fctfFL'^ >«4 0 5 1CJ: U# 

[0 0 1 1 ] 
[00 12] 

mwt>mm l j; e> sanai 

[0 0 13] 

mm*fcTz^zz.£.te<^v*)imm<DMM7cm*tfv*vyy^&z£r*& 

So 

[0014] 
[0 0 15] 

fit, _hlB»l©SliSS&U f ^2©g|iaS:-r'<T**'tSri:JCj:»;, AAKtg 
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[0 0 16] 

K U >f > fgJUe £ J: * * ;i4I$c # £ to £ «c * f I f . 
[0 0 17] 

[0 0 18] 
[0019] 

- )v^(Dmm^m & m ^ z t. % "smx* & & 

[0 0 2 0] 

3Z1T% ffi&itZty-Sk-t ZMM7t.mil VXitN i (->y>!r;b) , Co 
h) , Fe (fife) , Pd 0*5 2*) , Pt (S^) , Cu m) %L<&A 
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[0 0 2 1] 

(Dl 5mizm-*2>7bm£.LT\Z. N (S3R) > P (U>) , As (flfcjR) , Sb 
[0 0 2 2] 

[#Mtf>Hi;5fetf>Ml] 

Sfxg-ca&y, si (a' ) \t>f*j*vyirj:m'v<D±mm : &&iis. mi (a' 

) tcfctt&A-A' WtiS0S:01 (A) lc^-r o 
[0 0 2 3] 

M'ffiM 1 0 1 ttM^5£iit£m^T^fl;3*i> d*UC» U fc1S«tc 
MJTOcD 1 5MiZMir&KmzmUL>fy$Vytfyy>7 10 2 SrJgjS-r-S. S 

y i o 2 tc/f v z y >y-r^> (hi (a) ) „ 

[0 0 2 4] 

#:lc. Hi (B) ©i9t:^-MftiH0 6, ff~ hmmi 0 7 J3J:tf&- 
IMii0 8&Mts. SttSioi{ctif^*;b««i0 3 

, V - Xffi^ 1 0 4 J3 J: ^ K U>f >Ilt 1 0 5 &^©^« I T £ < . $ 

£{c, m-mmmmmi o &&£z$>f-bmMmi o 6*jLyry<>fL. assay 

- *«c£ J: K U >f >flg«JC«»e&JC#ji £ h £ #) <D * ;i/ - * - JV (ffiH3 

) i o 9 *&f&-tz ami (o ) , 

[0 0 2 5] 

$^{c, V-^ffi»l l Ofe«ktf KU>f >B2J(»1 1 1 (HI (D) 

) o i^t'v-^fflii i o 7& i^Ki/-r ymf&i 1 1 $:V^^i:bTeagE 
-^fiUic^ v & vytryy? 1 o 2 fcxy^yLBfoSi-a (Hi (E) ) . 

[0 0 2 6] 
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gasi-a-emcy ^ # u i o 2 &Bfc£-r *££icj: y, mmmmzm 

#«f£ti>Fy# U yVi/y? 1 0 2^?SttIl 0 1 (TFTfllJDc) ©SillC^ 
[0 0 2 7] 

FTfei^Pf^^jl/STFTC^Iit^^ 02 (A' ) 
X^T'OD±®0$:^L, 0 2 (A' ) ICfctfSA-A' |ffig?:@2 (A) ICa* 

[0 0 2 8] 

#«/8T?*>,' ^-T?Stt«2 0 1 2 0 2tettjt^*£#^TiBftftSft, 

•&t>\zmnm.o 1 s^icji-t^^^^^ic^dl^^^ u >y>>>* 203 

1201 2 0 2 K:^S:iXS8WK7G3R£y y # U 2 0 3 b < l± 

2 0 4 lC>f y# U >^t* (0 2 (A) ) „ 
[0 0 2 9] 

ififB^ y # U >^>>* 2 0 4 2 0 5 ^ft!2 0 2©V-*fg«a3 

«ktfKi/>f>ffi«-ea&y, atcfv* vytf*/>9 203 B^tti2 0 1 as^tf 

[0 0 3 0] 

#ac h«fii9Effi( 2 10, >f- hmmz iifiiaf2i2, Mtf*cgg-»isf 

ijifrS§Bl2 1 3 fe^i"*. ?Sttl2 0 1 JCtt^ 2 0 7, V 

-^ffi*2 0 8fi«ktf KU>f >ffl«2 0 9 H«JC*SffiJB2 0 2{Ctt^ 

■**;Mfi«2 0 6, V-^M^2 0 5£J:tf Kl/>f >!g«2 0 4 &^LTfe< 
. (02 (B) ) 

[0 0 3 1 ] 

SfctC, I-iriM2 1 3 fccfct>*>f- h!tfil»fl|2 1 0 felyfV^U fu 
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IBV-:*«c2 0 5fcilF2 0 8X& KU-f >I€2 0 4 £ J: 2 0 9 fcS^Clft 

fc#ii££3£#)©x;i/--*--;i/3|S (^?LSP) 2i4~2i6^Mt5 (02 
(C) ) „ 

[0 0 3 2] 

$e>(C, V-*Sa^2 17fcj:tf22 OjfetflC Klx-r>fH^2 1 8£J:tf 2 1 
9 Sr^-TS (SI2 (D) ) „ FV^yWMZ 1 8£J;Z>*2 1 9 

i: ITIBMC^7 3f 'J 2 0 3 5:X-yf (02 (E 

) ) o 

[0 0 3 3] 

:?Mif£lC£^TtK S&M&mztfy # Vyfi/yt 2 0 3 *m3k~* & Z\ £ IZ 
[0 0 3 4] 
[0 0 3 5] 
[0 0 3 6] 

tmmm 1 ) 

mnrnmsvis ztfzommizmv btizm&mm&T f t ^nmz^m-t^m 
iz-D^rmw-rz. <au wtmznmz^&fetbiz. mmms&xiz. ^ywv 

^>y77^0S*@?&t*$)SCM0SII5|fej:r>'h7>^77^- h 
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[0 0 3 7] 

05 (A) tcfc^T, a^sooicte, ^7Xli^lii£^t53i: 

[0 0 3 8] 

fit, S«5 0 0©TFT#JgJ*3ftS^ffilCte, 3£5g (J/U.3» *-$ti 
M*^«:5T«!I5 0 1 £0^3, *HIit'lt 5 0 1 hit, 

2 o o n mmomitmit&mmzmm-? & . . 

[0 0 3 9] 

3i^LTTifiK5 0 1©±JC2 0~1 0 0 nmtJDj^S®, 

me (*mmmvmtmMmmm (7W7Xi/yn>i) > 502^0^ 
jc u n > ¥jv v 2±mte E<D^n^(Dit^^mwm ^ s ^ n % x* ^ s 

o 

[0 0 4 0] 

fit, #PI¥7- 1 3 0 6 5 2^*lC|B«SnfcSffiJC^oT3ieil«3tS: 
[0 0 4 1] 

o 

[0 0 4 2] 
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[0 0 4 3] 

***«*«tt«**Jt ( C%, J:S ^ L<fi4 0 0-5 5 or-eatum 
ilLTO3& ^^ ****** 5ato ra o /o0T , Um , lg , |? 

mLT * Ai ^ ********* **©***^*-m>™ 

[0 0 4 4] 

*IC, *ftKa*«5()2 ( c#Lr^CDtt#t:tt or<SfiK3SjRtt (jKyS/ 
y=»>«Xtt#»*i,U 3>K) 5 0 3 t Wt « (05 (B) ) . 

TISMWlsostwt*. ^*-^T tt , *********** 

[0 0 4 5] 
[0 0 4 6] 
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[0 0 4 7] 

xmmmxiz. ^;v^mm^^^u-^~^mmzmj:Lx u-if-r 

V\ mmUmZ^M, l/--tf-X*;i/^-g?^£ 2 5 0~ 5 0 OmJ/cm 2 (fS^lft 
ICI±3 5 0~4 0 OmJ/cm 2 ) J/g»; Mfc 5 ~ 1 0 
[0 0 4 8] 

& ^ i± ^ > ^ y - - ;b © ^ # & s aw t •? & r h j c <fc o t % m z> r t # «r ib t? & 

So 

[0 0 4 9] 

ate. SMSi!5 0 3±»C«©^jMSi»asaiI«r©fcfttC#SR5 0 4 
"t" 5= #MJ^ 5 0 4(il00~2 0 0 nm (^i Klil 3 0~ 1 7 0 nm) © 

[0 0 5 0] 

m^x. hv^^ 5 o 5 zm^Tmrnrnzprnztf^-tz^mmTxim ( 

ffi«JESrffif» , r*fc«)©xeT?fe*. fcfc, ^T*te^tf^> ( B 2 H 6 ) 

#at *n ? * > -y > >^ > ^ - ts 3 & m ^ x % & 

[0 0 5 1] 

Z(DJimz£ *) 1X10 15 ~ 1X10 18 atoms/cm 3 (f^^HCte 5X10 16 ~ 
5 X 1 0 17 atoms/cm 3 ) ©ISt'P^itfci (*mmmXte#a y) &<£tt 
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5 o 6 *]&f&?z> 0 *mmmtpT*iz'p&< t.%±mmmmmT 
pm*ntojbm&&ti*tttom&*:Pm*mtom& (b) t%.m?z> a (H5 ( 

o ) 

[0 0 5 2] 

7£{C, NVX^ 5 0 5 &|&£U SrfclC l/S?* 5 0 7 — 512 

Sr^-T*. fit, NS?:##t§^it5ci (Jg*T, NSPFfcM&jcSRfc o 
) Sr*3»LTNS?€:M-ra^i|iifi*&fi«e5 1 4-5 1 8 fc^^S, NI^ 

ffiV^ifc^S. (05 (D) ) 
[0 0 5 3] 

i©ffitRS^»B^IS«5 1 4 — 5 1 8&, tfetC^S4xSN^-V*;i/^[TFT 

tc&v^T, LDDlg«tL , r«MBSi3:Sfc«)©^j|iiB*fi«T?feSc rrt 

^J*3*lfe^«®flg«5 14 — 5 18 JCteNS**fi*»7C*#2 X 1 0 16 ~ 5 X 1 
0 19 atoms/cm 3 (f^6*JtC& 5X10 17 ~ 5X10 18 atoms/cm 3 ) *l 

(b) tfem-tz. 

[0054] 

>f K-^&T"J 1 X 1 0 18 atoms/cm 3 (7)^T'miD-r-5o ^7», 

5 0 4 Sr^LTJKSeS/U n>JKJCU >&*jDi-*. 
[0 0 5 5] 

^©^^ftflg (J^T, JStt® 3 ) 5 1 9~5 2 2 S:^t5. (05 (E) 

) 

[0 0 5 6] 

5 2 3-5 2 7 fit, Nm^nWjhm*: 

muLT^mm^Nm^mmTKmz^wmmmms 28-533 zj&m-tz> 0 
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# U >^S5fr*©«VMJ >£M^.g> 0 Iltli, :7*x:7-<> (PH 3 ) fcfflv^ 

«ctf>U XDmmZl X l 0 20 ~1 X l 0 21 atoms/cm 3 (f^lfttCte 2 X 1 0 20 
~5 X 1 0 21 atoms/cm 3 ) tf5 0 fcfc, *^$ffl#*T^i±fH^I6H"e Nf^ 
«ftjcSIS:^tf^il««»1!B«S:N^««JlS« (a) hl&m^Zo (0 5 (F) ) 
[0 0 5 7] 

r--;b& *fctt7tf>y Ft-7;i/7--;i/S (rtas) 

&tf»JC;J3^T 3 0 0~6 5 01C, jffi l< ii4 0 0-5 5 Ot, ££T?l±5 5 0 
°C. 4«r|8f©S»«LaS:f?^ (0 6 (A) ) . 
[0 0 5 8] 

StlfcWaSiCU >^t?IS5 2 8-5 3 3lC$t» v # V y 2tlZ> 0 

, ft<2^*;W£f&«£ 5 7 0-5 7 4 \*Wi&Mm7bm<DfcmW 5X10 17 atom 
s/cm 3 J^T (^^KttlXl 0 16 atoms/cm 3 J^T) £&£o 
[0 0 5 9] 

*fciS»jci&sattJSE7c3g©^y* u yyyyv £.te-or=.m*& (05 (f) ©ii 

T«^tlfc^ltf^5 2 8-5 3 3) ttl«»SJC«t«7C36*<«#f b T 5 X 1 
0 18 atoms/cm 3 a± (fcgtfiUJC&l X 1 0 19 ~ 5 X 1 0 20 atoms/cm 3 ) ©a^T'# 

[0 0 6 0] 

fttC, tSttl 5 1 9~5 2 2 SSoT^- h!ffi}|||5 3 0 &J||«t5. >f - V 
mmm,^ 3 0lt 1 0 — 200nnu fftb<ii50~l 50 n m©J¥a ICJgjS 

WbSIl^ 1 1 5 nm©J|$(:f it§ 0 (06(B)) 
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[0 0 6 1] 

#UC, >f- 3 5 — 5 3 8 £ LT, 0a?La:^tfjPS 5 0 nm©Sftf> 

(WN) £J|[£ 3 50nmtf)#>#;i/ (Ta) fc© 2 S©StMJS&^ 
tS (06 (B) ) „ ^- ^@2^^i#S<Z)#«m•e^bT : foctV^7b^ ^SIJCJS 

CT2M, 3 Jii:^o£«JtBI£:ir&r Lv^ 

[0 0 6 2] 

o bMWtt. (Ta) , (Ti) . €'J^f> 

(Mo) , zytr^y (w) , ^nA (Cr) , j/'j3> (Si) frbm&n 

r^m. $.friZMmKm&m&&t> j &tc.&&m (ft*wtcttMo-w-&&, mo 

-Ta^) ^I^SIt^T'tS. 
[0 0 6 3] 

?£IC, l^;* h?^^ 5 4 0 Sr^^L^f- hffiifc|5 3 5 ^V^^i: ItgBi 

**Mfcffi«5 4 l£J:tf54 ZJCttSJfjSO^-^^^/K-^XS-e^ijnSiXfesKn 
ymm& »J%5~10 ^V*»£ OfcgtfjlCte 1X10 16 ~ 5X10 18 atoms/cm 
3 , JfiiWC ii 3 X 1 0 17 ~ 3 X 1 0 18 atons/cm 3 ) T'tfU y &&in £ J: ? IC 

«&P3PF*B«rtB« (a) tfem^&o (0 6 (C) ) 
[0 0 6 4] 

7&{C, US?* hv** 5 4 0 &Rfc£Lfcffe, ^1 MI8HtfiitSJK5 4 3 fc^jE&f * 

7CVDStSiH 4 , N 2 0, NHgW^tU 1 mJ£<JDgffc|&'ffc3i3S 
IK UBLM5!i»£#2 5~5 0ato«ic%) fciSV^S., 
[0 0 6 5] 
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*fci±^tfy K-9--v;i/T--;i/^ (RTA^) T?ff ^IfctfTS*. II 

^T3 0 0~6 5 0TC, ®*L/<tt4 0 0~5 5 0TC, :it'S5 5 0t, 4 B£ 
raOi^I^lfei (H6 (D) ) . 
[0 0 6 6] 

$^(C, 3 — 1 0 0 %a>7km%StS^m%LtpT', 3 0 0~4 5 0TCT*1~12 
[0 0 6 7] 

^£<Z>^ T FT<DV-XMc&tf Kl/-f >Mi|!clCM~r<5X;i/-^-;i/ 5 4 5 — 5 
5 0 &JgJ*l, (0 6 (E) ) , V-.XHHK5 5 1-5 5 4 £ «k K yWM 5 
5 5~5 5 8MfS (07 (A) ) . * 0^LT^&V>#, *Hj6SMT' 
l±^©@3^$r, TilUOOnm, T i ^tl7;^-^M3 0 0 nm, T 
ill 50 nmJX;l7^railTMLfc3lfMIli:tl) G 
[0 0 6 8] 

#CiC, 5 2£i:tf 5 5 5-5 5 7 v;*. # Bln^lcSliIil 

&<B*MfcfflS#S:|Sfc£0-C\ Mtt»5 19~5 2lS:di^tS. (0 7 (B 
) ) KMl&^X* LTaa«E-&fi9tC?gttjff5 19-521 £ x y > ^ L #H 

tf »?stts <*>mmb* & m& s r t #btib n & & . 

[0 0 6 9] 

ftiftSIIt'5 0~5 0 0 nm (ft»C«2 0 0-3 0 0 nm) tf>J^£T*7£ 
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07 (C) ) 

[0 0 7 0] 

M^il 3 — 1 0 0%©*^$:-g-^#H^cti-e, 3 0 0~4 5 0°CT'l 

~i 2^r^©Ma$:^e) fe^vN^y^x^^^^ffl^Ttjisia© 

^^f#^tl^c r r*e^{C®^«^5 6 4 KU-f >f2«|5 5 8 

1-££&<Z);Wl/-/ft-;i/£:j£j&-f SftLgtC^T, A'yS/^—Vs yl-5 6 OfC 

[0 0 7 1] 

;\ c >r>^-^3>i5 6 o ±izmmm%fr^&z> j m zmmmmm 5 6 1 

jtfyr^F, ^u-r^Fr^K, bcb K>yi/^n^f» 

z>o zzT*\t. mmzmtt&. Wkm^-t&z^-jonsv ^ f^jevv 3oo°c 

[0 0 7 2] 

-§-£/Bv^ 0 MBI5 6 2tey;i/^^A (Al) , (Ti) % *y*)\, 

(t a) ^e>aiitifc7c^&sie*fctiv^4i^©7c^s:±^fc-rsi»; - c 1 

0 0 — 3 0 0 nm<DmZlzMf&-f& 0 &mffiM'Vl*l'it%<Dm > &<&m&1Z1c.T 
- 12 5 nm^J^SfC^^-r-So 

[0 0 7 3] 

fcfcHasLfcV^ f 2ir4iil5 6 l±JC|ftfbJ/U=i>je^©«Si»IK«:5 
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m^L £ fr± $ -5 Z. £ v % & o 

[0 0 7 4] 

estate, ^ibm2M^im^5 6 1 tc^;b-^-;i/$:^LTfe< 4 5M 
[0 0 7 5] 

ti»?)^Si3lMI|5 6 3 &»0. 5/im©J?$lC^ 
, sKUr^K, sKU>f3K7Sh\ BCB 2/ ^ » 

, 3 0 OTC-CttfiJcLT^-rs. 
[0 0 7 6] 

&3ff|SM&JH0;5 6 3. $ 2 ff |8ll&flfK 5 6 1 Xtf^y 5//< - S/ 3 >K 
5 6 0 (C KU^f >IH^5 5 8 K3i"rsx;i/-Jfc-/I/S:7gJ*U ®rHi«l§ 5 6 4 £ 
i:tf5 6 5 S^t*. Mil«}i5 6 4, 5 6 5 li^jft^tlBfg"*- <5»!l<Z> 

w^ohjismt'&So zommmms e 4, 5 6 5it 3gifiM«g*a*gififc 

iiT?tt3SifiM©?ftS^$lflli:i-Sfetf>JC, I TO (Indi 
urn Tin Ox i d e) RS: 1 1 0 nm©j?3lCX;ty * jSSt^lStS, ( 
07 (D) ) 

[0 0 7 7] 

fcfc, ®7 (d) icasv^, MfrisB&icttP^^i/SiTFT 

5 6 6MtftCN^-V*;i/§5[T FT 5 6 7 jfc £ 5 6 8tfMf&2tl. HMStCliN 
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^*;i/MTFTT*&£MiTFT 5 6 9#7£f££;ft£ 0 
[0 0 7 8] 

mmm 2 ] 

mmm 1 xftmLt-Tt^-j v v rim-? 
(d> ©#j»©g«ic#u bbi^iki 0 0 1 o *mmwx>temfam£ 

LTsKU>T ^ KR&M^fc. *f ftS® 1 0 0 2{Cte, 1 0 0 3 £ 

z-^mmmzmmLxsj&^o 

[0 0 7 9] 

^)\sVft*m-oxm\p\-?z>&oK'$z> B fit, mnan&fc, resmKa^fts 

-JWPXl-V (ftlcEI^-frT) &££^LTJteU -£<Z>^, ®SS 
(Dmizm&l 0 0 5 &aAU fUltM (HaHtf) tC «fc o T^lCjUifr 3„ Wi 

&iziz&ft<Dm&ttw$:m^fti-£&i<\ z<D&o\zLxm8 KT^-trtT-j yv 

[0 0 8 0] 

^XW.m-tZ>o ft. 0 9**, 0 5~EI7<Z)ira#t^|2!£#/&tftt.££«>, &jttf> 
flF#&JBV^^&. 7^f^^7h'J^Xii[l 5 0 0 _hlCSJ&£ 

mispi oo6t, ^f- hfg#ffittiHi8&i o o 7 mm (y-*) M# 

ffi£fr©&l 0 0 8tfj^$nS, BITFT 5 6 9 IZN ^ V * A/MT F T X& »J 
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